Thyroxine(T4
In human plasma, more than 99% of total thyroxine (T4) is present in a protein bound form (Refetoff, 1979) . The major T4-binding proteins are thyroxine-binding globulin (TBG), thyroxine-binding prealbumin (TBPA), and albumin (Refetoff, 1979) . In primates other than human, catarrhini have been shown to possess T4-binding proteins similar to human TBG and TBPA (Tanabe et al., 1974 , Tanabe, 1981 . Although it was reported that TBPA is not found in platyrrhini and prosimiae (Tanabe et al., 1974 , Tanabe, 1981 , the presence or absence of a TBG-like high affinity T4 binding protein in these species has not been confirmed.
The present study was therefore undertaken to characterize the plasma T4-binding protein of primates including catarrhini, platyrrhini and prosimiae by gel electrophoresis and T4 binding analysis.
It was found that a high affinity T4-binding protein similar to human TBG is present in catarrhini and prosimiae but not in platyrrhini and plasma free thyroid hormone concentrations in callithricidae, one of the platyrrhini species, were extremely high.
The significance of this observation will be discussed in conjunction with thyroid hormone receptor. cpm of 125I-T4 was added to 50 pi of the same buffer containing 0.01% BSA and various amounts of unlabeled T4. After incubation for 15 min at room temperature, dried resin was added to the tubes (Murata et al., 1985b) . The tubes were shaken vigorously for 2 min and 2ml of icecold distilled water was then added. Radioactivity in 1ml aliquot of the supernatant was counted.
The association constant (Ka) and maximal binding capacity were calculated according to Scatchard (1949 in the TBG zone in all catarrhini species. However, no T4-binding protein similar to human TBG was observed in platyrrhini species but was observed in prosimiae (Fig.  2) . The presence of TBPA was also detected in all catarrhini and prosimiae species except galago crassicaudatus.
2. Isoelectric Focusing TBG in human plasma exhibited microheterogeneity as reported by Marshall et al. (1973) and Gartner et al.(1981) .
It was focused at pH 4.2 to 4.5 (Fig. 3, 4) . As revealed by 125I-T4-binding of TBG deficient human serum or normal serum added with an excess amount of unlabeled T4, albumin was focused at pH 4.6 to 5.3.
In catarrhini, T4-binding proteins exhibited microheterogeneity at pH 4.0-4.5 similar to human TBG (Fig. 3) . As shown in Fig. 4 , T4-binding proteins in Lemur catta were distributed in almost an identical pH range to that observed in human TBG. T4-binding proteins in galago crassicaudatus migrated in a more acidic pH range (4.0-4.2) than human TBG.
In platyrrhini, the major radioactivity migrated in a more alkaline pH range (5.8-6.0) in the absence of cold T4. The addition of cold T4 displaced this binding to the albumin zone, indicating the presence of T4-binding protein with limited capacity in these species. It should be noted that no microheterogeneous T4-binding protein band was observed in the 4.0-4.5 pH range in these species. (Amino et al., 1983 , Stockigt et al., 1981 , we examined the binding of these derivatives to serum proteins from human, catarrhini and platyrrhini by PAGE. It was revealed that slight binding to albumin was observed in all species but there was no significant difference among the species.
The free 14 fraction in plasma samples of callithricidae was also determined by equilibrium dialysis.
The percentage of free T4 in plasma samples obtained from 3 cal- 
Discussion
Our present study revealed that catarrhini and prosimiae have T4-binding proteins similar to human TBG and TBPA.
A T4-binding study demonstrated the presence of high affinity binding site in the plasma. IEF revealed microheterogeneous T4-binding proteins migrating in a pH zone similar to human TBG. Although Tanabe et al.(1981) reported that TBPA is present only in catarrhini species but not in prosimiae, our data from PAGE indicated the presence of TBPA in prosimiae.
This finding could be brought about by the different electrophoretic system employed in the present study.
In platyrrhini (callithricidae as well as cebidae), T4-binding proteins similar to human TBG or TBPA were not observed in different electrophoretic systems, PAGE and IEF. Also by analyzing T4 binding it was not possible to demonstrate a high affinity T4 binding site in the plasma of platyrrhini (callithricidae as well as cebidae). In accordance with this observation, total plasma T4 in cebidae was very low. The concentrations were comparable with T4 concentrations in TBG deficiency in humans.
And free T4 concentrations in this species were similar to those in euthyroid humans.
Thus, this species lacks high affinity T4-binding proteins.
On the other hand, total T4 concentrations in callithricidae were much higher than those in cebidae.
Moreover, free thyroid hormone concentrations determined by radioimmunoassay were extremely high.
We measured free thyroid hormone concentrations in this species by a dialysis method.
Free T4 levels in callithricidae determined by the method were invariably higher than those in man (about 3 times).
Although it was not possible to determine what causes the differences between the free T4 concentrations determined by radioimmunoassay and by the dialysis method, both methods indicated high free thyroid hormone concentrations in callithricidae.
To assess the thyroid function in callithricidae, it is necessary to determine serum TSH concentrations as well as metabolic indices. It was not possible to measure TSH with a currently available kit for human and rat TSH, probably due to the lack of cross reactivity. Also, metabolic indices were not determined in these animals. Thus, we cannot determine whether callithricidae species are hyperthyroid or thyroid hormone resistant. Since callithricidae have been shown to be resistant to glucocorticoid hormone action (Chrousos et al., 1982) , it is interesting to speculate that callithricidae may be resistant to thyroid hormone action. Recently, the thyroid hormone receptor gene has been shown to be identical with the C-erb-A gene (Sap et al., 1986 , Weinberger et al., 1986 ) and the glucocorticoid receptor gene is similar to the C-erb-A gene . Thus, C-erb-A related genes in callithricidae may have evolved quite differently from those of other primate species.
